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ABSTRACT

The shoulder is the most unstable joint in the human body. Traumatic anterior instability
of the shoulder is a common condition, which, especially in young patients, is associated
with high recurrence rates. The effectiveness of non-surgical treatments when compared
to surgical ones is still controversial. The purpose of this study was to review the literature
for current concepts and updates regarding the treatment of this condition.
© 2017 Published by Elsevier Editora Ltda. on behalf of Sociedade Brasileira de Ortopedia
e Traumatologia. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

Instabilidade anterior traumaética do ombro

RESUMO

A articulacdo do ombro é a mais instavel do corpo humano. Sua instabilidade anterior de
causa traumadtica é uma condi¢do comum e com alta taxa de recidiva em pacientes jovens. A
eficicia do tratamento conservador comparado com o tratamento cirtrgico, em suas diver-
sas abordagens, ainda é debatida. O propésito deste estudo foi revisar a literatura, rever
conceitos e ultimas atualizacdes sobre o tratamento dessa afeccdo.
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(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

The first episode of shoulder dislocation (primary dislocation)
has an incidence of 1.7% in the general population. Among the
different types of this joint instability, the anterior dislocation
due to trauma is the most common type, corresponding to
more than 90% of the cases.' On this topic, Hovelius et al.
developed three studies of great relevance. In the first, 257
patients were followed for a prospective 10 years after pri-
mary shoulder dislocation, and found a 49% recurrence rate.
The second study, which followed the first (but this time with
a 25-year follow-up), had two important results: (1) 72% of the
patients with less than 22 years at the time of the primary
dislocation progressed with recurrence, whereas this rate was
only 27% in those older than 30 years; (2) almost half of the
cases of primary dislocation occurred between 15 and 29 years.

In the third study, from 2008, Hovelius et al. were awarded
a prize for research on the development of arthrosis in the
same population of the second study. Of the group that pro-
gressed with instability, 29% developed mild arthrosis, 9% had
moderate arthrosis, and 17% had severe arthrosis. In contrast,
18% of the patients, who had only one episode of dislocation,
developed moderate to severe arthrosis. Detailed evaluation of
the subgroups allowed the identification of three risk factors
for the development of arthrosis: under 25 years of age at the
time of the primary dislocation, alcoholism and high-energy
sports. It is important to note that even patients who had only
one episode of dislocation also present risks of developing
arthrosis.*® Due to the anatomical peculiarities and the con-
troversies about the treatment of primary dislocation, besides
the high recurrence rate in young patients, we will address the
mostimportant aspects that will help us understand and treat
this condition.

Primary dislocation non-surgical treatment

In the case of acute anterior primary dislocation, the most
preferably used treatment is the reduction of the joint and its
immobilization, followed by a variable period of rehabilitation
to restore the range of motion and muscle strength around the
shoulder.”

The most frequent complication, a reason for subsequent
instability, is the avulsion of the anteroinferior portion of the
glenoid labrum, and the lower margin of the glenoid fossa,
known as Bankart lesion.?? If it heals, which can occur in up
to 50-80% of the time, the recurrence becomes, in theory, less
frequent.'© It is therefore debated whether the duration and
position of the shoulder immobilization are factors capable of
influencing labrum healing.

A meta-analysis by Paterson et al., which included nine
studies with levels I and II evidence, showed no benefit in
immobilization for more than one week. However, it showed
a lower tendency of recurrence with immobilization in lateral
and major rotation if the patient’s age was over 30 years.'’!
In 1999, Itoi et al. proposed that this initial lateral rotation
immobilization would promote, by ligamentotaxis, a better
reduction of the Bankart lesion and, therefore, higher healing
rates.”?

In 2003, Itoi et al.’® published a comparative clinical study
between two groups of 20 patients each. The results showed a
significant reduction in the rate of recurrence in those immo-
bilized in lateral rotation for three weeks, when compared
with those in medial rotation, especially in patients under 30
years. In 2007, the same authors conducted a similar research,
but this time in a larger population (159 patients) and the
results corroborated the findings of the first survey.'* More
recently, in 2010, Taskoparan et al. also found favorable results
for lateral immobilization (in this study, it was maintained at
ten degrees for three weeks, and was removed only for per-
sonal hygiene).'

In contrast, in 2009 Finestone et al. did not find differences
in recurrence rates when immobilizing 51 patients during four
weeks (27 of them in lateral rotation of 15 to 20 degrees and
24 in medial rotation). Liavaag et al. published a study with
188 patients in 2011 - 95 patients immobilized in medial rota-
tion and 93 in 15-degree lateral rotation for three weeks —
and did not find differences between the two groups.'®'® The
systematic review (which also included these latter two stud-
ies) developed by Patrick et al.’? did not show a decrease in
recurrence with lateral rotation immobilization. However, in
a new study in 2015, Itoi et al.'? show that the best posi-
tion for injury reduction would be in 30-degree abduction
with 60-degree lateral rotation, and that above 30-degree lat-
eral rotation we already find reduction of the anterior lesion,
but not of the inferior one. It may be finally argued that the
10-20 degrees of rotation used in the other studies were insuf-
ficient for injury reduction. Another hypothesis is that the
joint hematoma would prevent the coaptation of the labrum
lesion to its bed, and that the joint drainage could facilitate its
coaptation,019:20

Finally, we can see that the existing publications to date
do not support, with sufficient scientific evidence, the best
period and the best position for immobilization; new stud-
ies are necessary to determine the best way for non-surgical
management of this condition.

Primary dislocation surgical treatment

The indication of surgical treatment in traumatic primary dis-
location is controversial.

Several authors have demonstrated favorable results for
surgical stabilization after previous traumatic primary dis-
location in young and active patients, in order to avoid or
decrease recurrence rates.?’?’ Between August 2000 and Octo-
ber 2008, 14 shoulders were treated, of 14 patients, by the
Shoulder and Elbow Group of Santa Casa de Sao Paulo. Satis-
factory results (with 100% excellent results) were obtained in
all cases, according to the Rowe evaluation criterion.?® How-
ever, this strategy unnecessarily exposes some patients to
surgical risk, because not all of them would progress with
recurrences. On the other hand, we must remember that
a recurrence can lead to an increase in osteocartilaginous
lesions and lesions of the shoulder stabilizing ligaments.®?32°

Thus, it is difficult to decide which is the best therapeu-
tic indication. It should, therefore, be individualized, based
on several individual characteristics, through discussion of
results with the patient. Nowadays patients are increasingly
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Fig. 1 - Left shoulder, joint view through the posterior portal. (A) Bankart lesion; (B and C) preparation for lesion repair; (D)

Bankart lesion arthroscopic repair.

Table 1 - Systematic review comparing open repair and arthroscopic repair of Bankart lesions regarding the number of

recurrences.

Authors Publication date Quorom Lower number of
recurrences
Freedman et al.* July 2004 15 Open repair
Mohtadi et al.* June 2005 13 Open repair
Hobby et al.** September 2007 14 Discordant
Lenters et al.* February 2007 16 Discordant
Nget al.*! June 2007 16 Discordant
Pulavarti et al.*® October 2009 16 No differences
Petrera et al.* March 2010 17 No differences

better informed and want to base their decisions on solid
evidence. We should always consider the patient’s age, domi-
nance, sport modality, and type of work activity. Climbers and
surfers, for example, are at risk of death (falling or drowning)
if they dislocate a shoulder during their activities. Professional
athletes may also have their surgical procedure advanced or
postponed based on their competition schedules.?*°

Habermeyer®' introduced the Severity Shoulder Instabil-
ity Score (SSIS). It uses some risk factors as criteria for
recurrence. Its goal is to facilitate the decision between non-
surgical and surgical treatment. Among the criteria, there
are: patient’s age, sports modality practiced, type of lesion
found in the glenoid cavity (Bankart lesion associated or
not with glenoid fracture and/or SLAP injury), mechanism of
trauma, presence of other associated lesions (rotator cuff and
Hill Sachs lesions), presence of generalized ligament hyper-
laxity, type of dislocation reduction (whether spontaneous
or assisted), and the degree of patient reliability to comply
with a rehabilitation protocol. When applying this score in a
group of 80 patients, Habermeyer®' obtained 2.9% of recur-
rence in patients treated surgically and 10.9% in those treated
non-surgically.3!

Open versus arthroscopic repair of a labrum lesion

Recurrent dislocations occur between 25% and 100% of all
cases submitted to conservative treatment.>?1,223233 How-
ever, surgical treatment reduces the risk of recurrence by
6-22%.71:2233-35 Although the aim of surgical treatment is to
repair the injured structures to restore the physiological sta-
bility of the glenohumeral joint, there is still doubt as to the
best method of repair.3°

There is much discussion of the methods of approach (open
or arthroscopic) for the fixation of the Bankart lesion.?’~*3 The
arguments in favor of open repair are that it allows the sur-
geon to perform a more anatomical labrum repair, and the
positioning of anchors in a safer direction. Those in favor
of arthroscopy (Fig. 1), in their turn, argue that there is a
reduction of complications when compared to open surgery,
such as a higher infection rate, greater bleeding, subscapu-
lar dehiscence and arthrofibrosis, with equivalent and faster
repair.’4404? Chalmers et al.,*® in 2015, published a system-
atic review of eight meta-analyzes comparing the results of
these two therapeutic methods. In it, the meta-analyzes were
scored (from O to 18 points) according to a tool called Quorom
(Quality of Reporting of Meta-Analyzes) (the higher the score,
the better the level of evidence). Two meta-analyses published
before 2007, with a Quorom score of 15 and 13, showed fewer
recurrences after repair. The three meta-analyses conducted
in 2007, with scores of 14, 16 and 16, were discordant. The last
three, published after 2008 (scores of 12, 16 and 17), did not
find differences in recurrence rates when comparing the two
methods. Note that among these there is the meta-analysis
with the best level of evidence (17 points)® (Table 1).3440-46
Mohtadi et al.*° performed a prospective and randomized clin-
ical trial (level I evidence) comparing the results of open repair
with those of the arthroscopic repair. In this trial, 196 patients
were followed for two years after surgery. They concluded that
there was no difference between the two groups regarding
quality of life, but that open repair results in a significant
reduction in the risk of recurrence. Subgroup analysis showed
that this decrease in risk is even more important in the group
of patients younger than 25 years and who have Hill-Sachs
lesion visible on radiography.
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In a level I evidence paper published in 2006, Bottoni et al.>’
did not find differences in recurrence rates between the two
techniques but obtained shorter surgical time and better range
of motion with the arthroscopic approach. In the group sub-
mitted to open repair, two of the 29 patients experienced
recurrences. In the other group (32 arthroscopies), there was
only one recurrence.’’

Bankart lesion open repair versus open bone block
procedure

Helfet?” was the one who described the procedure popularized
by Bristow, which consists of transferring the tip of the cora-
coid process to the anterior border of the glenoid through the
fibers of the subscapularis muscle; in this muscle, the trans-
fer is fixed to the joint capsule without the use of screws.
Latarjet*® and Patte et al.*’ modified the technique in two
ways: (1) the positioning of the coracoid graft, which put in
to a “lying” position (with its largest axis in a vertical position;
parallel to the articular surface of the glenoid) and (2) its fixa-
tion through two compression screws.**% Nowadays, this is
the most commonly used technique.*®

Although this procedure has been criticized,”*? good
results have been found in several studies. Stability is believed
to be achieved by a triple mechanism of humeral head
restraint: that of the “brace”, in which the coracobrachialis
and short head of the biceps tendons and the lower portion
of the subscapularis restrain the anteroinferior joint capsule;
that of the bone block procedure, in which the transferred
choroidal process functions as an extension of the glenoid cav-
ity; and that of ligament reinforcement, since the stump of the
coracoacromial ligament is sutured to the joint capsule.*’

Hovelius et al.,”® in 2012, described the results of 97
consecutive cases of patients undergoing Latarjet procedure
compared to 88 cases of open repair of the Bankart lesion; the
latter was performed with anchors or through transglenoidal
orifices. With a 17-year postoperative follow-up, recurrence
occurred in 14% of the patients (13 of 97 cases) undergoing
Latarjet procedure, with a satisfaction index above 95%. On the
other hand, of the 88 cases undergoing Bankart lesion repair,
25 progressed with recurrence (28%), with 80% satisfaction.
Among the findings of this study, the best scores were Dash
(Disabilities of the arm, shoulder and hand), Wosi (Western
Ontario Shoulder Instability Index) and SSV (subjective shoul-
der value) scores. Finally, they came to two conclusions: (1) the
Latarjet procedure leads to better subjective results and pro-
vides greater stability to the shoulder; (2) the lip repair through
transglenoidal orifices was superior to that performed with
anchors.”?

Arthroscopic repair of Bankart lesion versus open bone
block procedure

Although being rather variable, the rate of recurrence of the
arthroscopic repair of the Bankart lesion is still considered an
effective procedure with good reproducibility, especially when
the patient is well selected.

Thus, Balg and Boileau®* developed the Instability Sever-
ity Index Score (ISIS) in 2006 as a means for determining
which patients should benefit from an arthroscopic anchorage

Bankart repair, or Latarjet procedure. In a prospective study
the researchers identified six risk factors that when com-
bined in a scoring system result in unacceptable high rates
of Bankart arthroscopic repair failure. Patients with a score
above six had 70% of recurrence, whereas in patients with a
score equal to or lower than six fell to 10%.>* According to the
ISIS, patients with a score above six should undergo the Latar-
jet procedure and with six or less the Bankart’s arthroscopic
repair.

In 2013, Rouleau et al.,>” in a multicenter study with 114
consecutive cases, validated ISIS. The results showed that ISIS
is highly reproducible, that is, easy to apply; quality of life
questionnaires did not correlate with ISIS, also showing that
patients with ISIS greater than six had a higher number of
recurrences before surgery; and that in the medical centers
where it was applied, it was an indicator of which patients
would require more complex surgeries, such as Hill-Sachs
lesion filling (remplissage) or a Latarjet procedure.”

It was observed that ISIS was used by authors, but it
has been adapted. Some authors, such as Boileau, have
described that some patients with ISIS greater than three,
and glenoid cavity bone defects were candidates for Bankart-
Britow-Latarjet arthroscopic surgery.”® Thomazeau et al. used
a score of less than or equal to four to indicate arthroscopic
surgery.”’

Like Boileau et al.,”° there is a current trend toward the
indication of bone blocks (Latarjet, Eden-Hybinette or Bristow
surgeries) when there is glenoid erosion.’®°° Defects greater
than 20% of the anteroposterior joint diameter are considered
the limit for several authors.”®%° However, both this value
and the erosion measurement technique are still topics of
debate.®! For some,*®-C the practice of competitive sports is an
independent risk factor for recurrence and, therefore, is also
an independent indicator for bone blocks.

Despite providing fewer recurrences, “bone blocks” are not
free of complications. Paladini et al.? showed a loss of the
isometric contraction force of the subscapularis after their L-
shaped tenotomy and, therefore, they recommend that the
glenoid approach (which is necessarily performed through the
subscapular) be made longitudinally (by separation of their
fibers). Subscapular muscle deficiency explains the loss of
active medial rotation after surgery.

Other possible complications are loss of lateral rotation
that leads to glenohumeral arthrosis and those related to graft
positioning, which should be done as close as possible to
the glenoid joint surface (less than 10mm of medialization
and below the “equator line”). If its fixation is too medial or
too high, for example, there may be therapeutic failure (with
maintenance of instability). A case series by Hovelius et al.
showed poor positioning in 42% of times (32% of times above
the “equator line” and 6% too medial).>® Overhanging grafts,
in their turn, can cause arthrosis regardless of other factors.®?

Bipolar defects

It is accepted that in defects impairing the glenoidal cavity in
25% or more of the inferior diameter, surgical treatment for
instability with the use of bone graft, coracoid or iliac graft,
or allograft should be performed.®* However, the approach
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to bipolar defects is not clear when the defect is in the
glenoid cavity and humeral head simultaneously (Hill-Sachs
lesion).®®

Greis et al.> demonstrated that the greater the bone loss
of the glenoid cavity, the greater the contact pressure of the
humeral head against the glenoid cavity. For example, the
labral lesion reduces the contact area by 7% and 15% and
increases the contact pressure by 8% and 20%. A loss of 30% of
the glenoid cavity increases the pressure in the anteroinferior
region by 300% and 400%, and considerably increases the risk
of recurrence.

Burkhart and DeBeer®® identified the risk of arthroscopy
failure when, during the procedure, it is observed that the
appearance of the glenoid cavity has the shape of an “inverted
pear”. On the humeral side, Hill-Sachs lesions, in which engag-
ing at 90 degrees of abduction and lateral rotation takes place,
are considered as risky lesions only for the performance of
Bankart lesion repair.

Yamamoto et al.,’” in 2007 demonstrated the contact
area of the humeral head and the glenoid cavity from the
point of glenohumeral dislocation, and defined this zone of
contact as glenoid track. This intact region ensures bone
stability.

The intraoperative test for engaging performed prior to
the arthroscopic repair of the Bankart lesion is overestimated
because ligament insufficiency allows for a greater transloca-
tion of the humeral head.®® The test after Bankartlesion repair,
defined by Kurokawa as true “engaging”, leads to the risk of
damage to the repair performed. Kurokawa et al.® evaluated
100 shoulders, in 94 cases there were Hill-Sachs lesions, only
seven cases (7.4%) were defined as true engaging. Parke et al.”®
evaluated 983 shoulders, found 70 cases of true “engaging”
(7.1%) of the cases. Before Bankart lesion repair, an incidence
of engaging between 34% and 46% of the cases is described.

For this evaluation, without the risk of causing overload to
Bankart’s injury repair, we use the glenoid track. Through a
tomographic study we evaluated if the medial margin of the
Hill-Sachs lesion is in contact with the glenoid track; then, the
lesion is called on track; however, if the Hill-Sachs lesion is
more medial than the glenoid track, it is called off track, in
which the risk of engaging is greater.®®

This evaluation leads to four categories: the first includes
patients with glenoidal cavity defects <25%, and with Hill-
Sachs on track lesion; the second, patients with glenoid
cavity defects <25% and Hill-Sachs off-track lesion, the third
of patients with defects >25% and with Hill-Sachs on track
lesion, and the fourth, patients with defects >25% and Hill-
Sachs off-track lesions.®®

Therefore, based on the report above, the suggestion is to
treat patients of the first category with arthroscopic repair
of the Bankart lesion; the second, with complementation of
the treatment with the remplissage technique; the third, with
Latarjet procedure, and the fourth with Latarjet procedure
associated or not with the Hill-Sachs lesion filling (remplis-
sage) or bone graft of the humeral head®® (Table 2).

Hill-Sachs lesion treatment

In 1940, Hill and Sachs were the first to describe the postero-
lateral fracture of the humeral head by impaction against the

Table 2 - Categories of anterior instability and
recommended treatment.

Groups Glenoid fossa Hill-Sachs Recommended
defect lesion treatment
1 <25% On track Arthroscopic repair of
Bankart lesion
2 <25% Off track Arthroscopic repair of
Bankart lesion + remplissage
3 >25% On track Latarjet procedure
>25% Off track Latarjet procedure with or

without humeral head
procedure (remplissage or
graft)

glenoid, which occurs secondary to the anterior dislocation
of the shoulder.”? Its incidence in the primary dislocation is
47-80% and, in the relapsing dislocation, of up to 93%. Sev-
eral treatments have been used’?; currently, the technique
of lesion filling with the infraspinatus tendon (remplissage)
has become the most popular treatment.”? In 2014, Buza
et al.’* described a systematic review with the inclusion
of 167 patients undergoing the remplissage technique, with
a mean follow-up of 26.8 months, in which there was a
small lateral rotation deficit (57.2° to 54.6°), and 5.4% of
recurrences.

A retrospective evaluation by Boileau et al. showed that he
used remplissage in 47 of 459 patients (10.2%) in his series. The
mean lateral rotation deficit was 8 degrees. Of the 41 patients
who practiced sports, 37 returned to practice (90%), with 28 at
the same sports level (including pitchers). The recurrence rate
was only 2%.”°

Gracitelli et al. published a retrospective analysis of
ten shoulders simultaneously undergoing remplissage and
Bankart lesion repair (both by arthroscopy). The indication was
for lesions with less than 25% impaction of the humeral head,
and with engaging during the arthroscopic evaluation. The
results were improved Rowe scores from 22.5 to 80.5, and UCLA
from 18.0 to 31.1 with two cases of recurrence, one dislocation
and one subluxation.”®
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